Role of prostaglandins in the testosterone-dependent wolffian duct differentiation of the fetal mouse.
Recent observations from this laboratory indicated a role of prostaglandin E2 (PGE2) in masculine differentiation of the external genitalia of the fetal mouse, induced by fetal testosterone. In this communication, we further investigated the role played by PGE2 in the testosterone-induced differentiation of the internal genital tract (Wolffian duct) of the fetal mouse. Using in vitro organ culture bioassay of Wolffian duct differentiation, we determined the effect of a PG-depleting agent, namely, anti-PGE2 antibody, and of inhibitors of PG synthesis for their ability to prevent Wolffian duct differentiation in the presence of testosterone. We demonstrated that anti-PGE2 antibody inhibited Wolffian duct differentiation in a dose-dependent manner in embryonic male explants containing fetal testes. At 1:10 dilution, the antibody inhibited the appearance of the entire Wolffian duct as well as growth of the specimen. At 1:100 dilution, however, only development of the Wolffian duct was prevented, as indicated by the absence of regions of the Wolffian duct or by the presence of epithelial disintegration throughout the ductal lumen. The antibody at 1:1000 dilution produced no significant effect on the appearance of the Wolffian duct. PGE2 (10 micrograms/ml) replacement in the medium prevented Wolffian duct disintegration induced by anti-PGE2. We next determined whether the testosterone-dependent Wolffian duct differentiation requires ongoing PG synthesis within the reproductive tract and analyzed the effects of the compounds inhibiting PG synthesis at the level of phospholipase A2 (PLA2) namely, cortisone and dexamethasone-and of those inhibiting at the level of cyclooxygenase-namely, aspirin and indomethacin. We have demonstrated that both PLA2 and cyclooxygenase inhibitors inhibited Wolffian duct differentiation in the male explant, i.e., in the presence of testis. These compounds also prevented the appearance of the Wolffian duct in female explants induced by exogenous testosterone. PGE2 added in the medium blocked the anti-masculinizing effects of PG synthesis inhibitors both in the male and female specimens. Thus, it appears that PG synthesis plays a role in the testosterone-induced masculine differentiation of the Wolffian duct.